Supplementary Information S2 1. Materials and methods As in ref. S1, Supporting Information. Briefly, reagents for synthesis were purchased from Fluka, Acros and Apollo scientific. MDESA was prepared according to ref. S2. Indium tin-oxide (ITO) coated glass substrates were obtained from Präzisions Glas & Optik GmbH (Iserlohn, Germany). Reactions were performed under N 2 or Ar atmosphere when specified. Unless stated otherwise, column chromatography was carried out on silica gel 60 (Fluka, 40-63 µm) and
resulting green solid was taken into diethyl ether, transferred in a flask and concentrated in vacuo, to give 394 mg of 27. The product was used for the next step without further purification.
Compound 28. A solution of 3,5-di-tert-butylbenzoic acid (14, 0.20 g, 0.87 mmol) and HATU (0.33 g, 0.87 mmol) in DMF (5 ml) was added to a solution of 27 (0.12 g, 0.15 mmol) and collidine (115 µl, 0.87 mmol) in DMF (7 ml). The mixture was stirred at rt under nitrogen for 2 h.
The volume of the solvent was reduced to 2 ml, transferred into a centrifuge tube, precipitated from diethyl ether/hexane (1:9, 45 ml x 2 times) and diethyl ether (45 ml x 2 times), centrifuged and supernatant removed. The residue was purified by silica gel column chromatography (DCM/MeOH, 9.5:0.5 ; R f 0.5 with DCM/MeOH, 9:1) to give pure 28 (70 mg, 32%) as a 
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Compound 7. TMSBr (2.5 mg, 16.2 µmol) was added to a solution of 28 (20 mg, 13.5 µmol) in DCM (2 ml). The mixture was stirred at rt for 1 h. The solvent was removed in vacuo, and the residue transferred into a centrifuge tube, precipitated from diethyl ether/hexane (1:9, 10 ml x 2 times) and diethyl ether (10 ml x 2 times), centrifuged and supernatant removed. 64H), 5.29-4.98 (m, 24H), 4.45-4.38 (m, 1H), 3.87-3.63 (tt, 3 Compound 32. This compound was synthesized according to reported procedures. S1
Compound 2a. This compound was prepared by stirring 32 (1.3 µmol) and 31 (4 mg, 2.7 µmol) in DMSO (0.24 ml) and AcOH (50 µl) for 1 day. The solution was diluted with DMSO and used for "initiation". 
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Yields of stack exchanges were estimated after destroying the SOSIP film using 2-mercaptoethanol. Namely, the ITO electrode with SOSIP after stack exchange (18 or 18a) was placed in a solution of 2-mercaptoethanol (20 mM) and DIPEA (100 mM) in DMSO. Within about 5 min the film was complete dissolved. Yield was calculated from the molar ratio of NDI (as in 4, 480 nm, = 1.8 x 10 4 ) and Pc (as in 6, 696 nm, = 2 x 10 5 ) determined from the absorption spectrum of the resulting DMSO solution (Fig. S16b) . The Pc/NDI ratio of 2 was assumed as 100%.
Metallation of porphyrin stacks. ITO electrodes after SOSIP with free base porphyrin stacks water and EtOH and dried to give 22. The obtained electrode 22 was treated with NH 2 OH HCl (1 M aqueous solution, rt, 5 min), rinsed with water and EtOH, dried, and then immersed in a solution of 7 (10 mM) in DMSO/AcOH (10/1) for 10 min. The resulting electrode was rinsed with DMSO and EtOH, and dried under flow of air to give 1. The electrode 23 was obtained by the treatment of 21 with NH 2 OH (1 min) followed by 7 (5 min).
Photocurrent measurements
Photocurrent measurements (Figs. 2 and 3) . Coated ITO electrodes were used as a working electrode with a Pt wire as a counter electrode and Ag/AgCl as a reference electrode. The electrodes were immersed in a deaerated (by bubbling Ar gas through) aqueous solution of MDESA (50 mM) and Na 2 SO 4 (0.1 M) and irradiated with a solar simulator (area of irradiation: a = ~0.7 cm 2 ). Changes in current upon on-off switching of irradiations were measured at 0 V vs Ag/AgCl unless stated. The power of irradiation was as indicated. Neutral density filters were used to reduce the light intensity to <42 mW/cm 2 . Bimolecular recombination efficiencies BR were calculated from the dependence of photocurrent densities (J) to the irradiation power (I) using the equations S1 and S2. S6 J I (S1) S13 photon to current conversion efficiencies (IPCEs) by using the equation (S3). S7 P in is the irradiation power (W/cm 2 ). 
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